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(54)Tltle: MONITORING AND CONTROL OF OIL/GAS FIELDS 



(57) Abstract 

An oil/gas fidd system for monitormg certain dtaracter- 
istics in an oil and/or gas Gdd and for controlfiog certain op- 
erating equipment in tike fidd containing: a sensor (9) noeasur- 
ing the charauetistic and for generating a signal ^ oorr^ 
spondmg to a value of the cfaaracterktic; servo devices (11) for 
oontn^ling the operation of the eqnipnient; piogrannnable log- 
ic (5) ccmnected to a certain number of said sensors (^) for re- 
ceiving the signals (8) of die sensors the logic device (5) han^ 
ing outputs connected to the servo devices (II) for automatical- 
ly ghang tn g the Status of said equqMnent controlled by the servo 
devices when the input dcctiical signals are outside some al- 
lowed range remedy a non-complying condition of die equip- 
ment; and control computer remote from but connected to the 
1q^ fox establishing the allowed ranges in the logic and for es- 
tablishing control signals in the logic devke for controUipg die 
output of the logic device to die servo means. 
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IXKEISiaiC £ND OCNnOL OP CQ/GAS FZEEE6 
1^ .luiii iii ijl rif -Hw* Trroenfcicn 

Cie present iiwenticn relatas to on site and renote ncnitoBdng and 
^^<i i i > rfi T of oil and 9as qperaticn. 

5 Oil and gas p'^i'- n*-"^ installations are t^picaUy incnitcced and 

ocrtiMlled liBtaning cn site standEori sensor d6^^ ajcii as ptesaae 
gages, flawnetezs, owBEflowr Indicactxas, vibraticn adtciies, etc. on tiie 
eqaipoent. C t > tfraUns can tttas dBtemnine tte status at liie pcoaacticn 
e^xiiment and wells ty visually dBcSdnj the sensing dewices. Bie sensor 

10 deidoes nii i i ^ ->' « »r i to rrV^'^'^ eqa^nent are usually wired directly or 
tioDugti electraDBC±anical relays to doot off ocaitroa devices idiicb can 
iittenrcpt «je cpewiHm o? xxm coqplydng eqaijinent or sbot off taie ^a»le 
pnsduction facility if danrpmns canditions cocur. Daring natnal 
qperaticn ti» ifri* has to read tiie various gages or sensor devices and 

15 make tiie z^pccpriate manual adjustments cn well valves, production 

egidpnent ccntrds, etc to maintain tije oil or gas well or field within 

acceptable cjt* g : ating parameters. 

Bib nunfcer of sensor and control devices is a flanctdon etf -Uie 

ccaplfiacLty of tbB installation, operating rei^xirenients, the prevailing 
20 fiyPTfinj r P»^~« of ttoa field c^W L at OB: and tiie need to ocnply with 

.j^^fltiihiwy p^-fpty reqLdrements. 

It is relatively ooBBna, even in tJie slaplest instaliattions, to ^>ave a 

nmter of cut-oCf sosoos (such as stodc tan)c overflcws, eigine oil level 

and pressure, etc) ^ 1'^ or turn off saa» of the equipment or 

25 *ut off tiiB well «4jen the p aiH i nHtprs monitored esfloeed c rit iral levels. 
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jn znare scfiiisticated ir^stallaticais tbe o utputs of scne or all of tbB 
desfrices axe ^ iffjV^ to a central panel ^ibexB tba c|j e !L ata r can 
ncnitar the qperati c n of tbe field and the equiprcnt^ Ibis avoids tbe 
need to gather infannaticn an location and tbB cperatcr can p erfor m his 
5 rtriH*^ onre rapidly cnly going to the loca tionf; or eqaipnmt npfriing 
inti/LWT i tim > 

A farther level of aabanatim is added \itsesi servo cc8±rols; l.e. 
plPTtrin motors, xM i ^nnfitic acth^ators, rheostats, etc., are added to Icey 
fTgiiimpnt. cor veils and can be activacted by the tj i exatm fccm a renote 

10 locaticn (x*e« ttie pnnel rocni) and bring the cpecatdcn oC the firgTfniiHa,iL 
into Hsre qr|nh1 Rti iTriti^l iiol n1 Tfrtiflns tsse ccntrd theory 

technigaes aood cpen or clomH locp circuits to drive, witb a function of 
the ootpot of the fynsnr device or devices, the servo systens ccntrolling 
the pqtTijiiiBiiL iHit.n the "value of the condition JumiLto gB d rBtimis to 

15 acceptable levels. 

WtTTh more cnriilpy and es^ensive monitoring control systess are also in 
nse« sasSi (Sqpervisary Oontzol and Data ArrjiislHcn) systens available 
ccDnercially and nHllyapd mostly in aff-^xsre cperaticns are capable of 
monitoring ihniil, b cperaticns thrmjli sensors Which xqn >iL to a (apiittfil 

20 Tnonitoring locaticn tlir i mji a ocDBDonicaticn satellite link* Jn a SCKDk 
installation the sentajr and CGntrol devices most be prograimied en si-te. 
In case of a xKnrocnplying ccoditionr the output of the on location 
sensor is relayed, via satellite, to tbB centreil monitoring location. At 
the cyntrd l loca tion a processor or the tauman element thhTors a decision en 

25 a cor r ective action ^diich is then relayed, again via the satellite link. 
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to tbe remote loca ct ion servos. 

Ito Ite presQXb invention ttae aTtpnts of ocDiaercdaUy availabla cr 
r^,cgt^ analog cr ^ r s^^^ sensccs are GGnnec±ed to cne or more ocmDexcdally 
available ^u i ^ j i fln t tf t W ft logic xmits. Ohe o uLpuLs of the logic units are 
5 ^r if i ng*^ * ^ to eitter ccnmsrcially availahle car custom servo necfaanisns 
ijh^r4i respond to tte output of the logic units as a function of 1±e cwtjut 
of the sosor devices axd thus can take action 

to Gonply with tte preprograniDsd i astxu ction. cnoe the mcnitoring devices 
are '" nnr ^^ to the ir ip^ of the prograninaible logic units and the servo 

10 ^t^^r^^^ifima are fTiM iH - tffl to the output of said pt i wjirt iii iHWp logic units, 
the frmt r r can Fcogram both the conplianae intervals for each sea ds ar and 
the fjpg-tT^ response by servo f r™ a coranercially available oontzol 
r^rnf^-^^ and softuere %hich is connected to the progra&nable logic units 
either throu^ a telestwne link or a di g i t al data lirfc Ihe pcogrannahle 

15 logic units will be capable of both monitaring and autcnatically 

correcting the ncn cooplying condition or ta i utUn g down thB eqpipBsent 
without of operator interventicn or the need to cocnunicate wit^ a 
ranote control location such as in the SCAEA. systenu Ihe system is ^tiius 
ismone fccni fidlixre in the ocnmnication liiilc and greatly isproves safety 

20 and reliability* Once the ptujicPmwhlft logic unit has taken an action, it 
can be pEogramned to xidpurt the event both on site and in 1±b 
r^r^yr^ir^^rm liidc to the uiuUu l nTtpitPT. The jjL i K jM i iu i Hhle logic unit 
is ai«sr> rT:^ ^** of re porting system s ta tus cn a recuzxing basis and log 
the output of all s e ns o r devices for later analysis. 



25 
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G±ven tiie almost total fladfaility in tbe nuniser anl type of 
dsvioes, servo deRrLoes and the priy v*iinnWT -n-y of "Qie '^^' l ^ ^^^ ■ ^ lgn bgtwp^ 
tfae t6K> sets of seandoes, system is capable of iicoitOEing and 
oaitr t minj autonatdcally essentially all phases of an oil or gas 
5 ^i^^glkfcil Im fEcility* 

SiiHniHrv nf tte Droj^ni^^ 
Ooe Gtrjec^ of Use invention is to mnitor tfae ^Y ^mt i v rj paxazneters of 
an oil or gas prcdocticn ficdlity and ocntrol its Tg^l^ t- hw ir j v tte 
Tse of ffxisliluy sensacs, servo devices and pi t jj i ^nua^^ja tmxts* 
10 AnotJbec object of tlie inoenticn is to aUcsv tlie T ^^ ^ hT" the 

fLeadfaility of ctoijinfj qn pratin rj paxameters ty loaldiii? c ha nge s »»n pn^ r^ a 
softaDse iirujrrtm wittaoat need to c hange tl>e Ha r' "*^!^ ixstallatian on tbe 

A flarther object of the invention is to receive status r epurU; on the 
15 operattion in an efficient and ^ * » *< mn rrai ^ >^n i ' *^ r r 

An additional dbjeck of the invention is to be to r to ngp 
<TP T7it i n rj parametexs of the installation fcom a xeoote location throu^ 
coDnercially acvailable scftuare and harduare. 

In the p rorHrfHl enfacdiment, the ftrmriodntj dbjec ts are achieved by the 
20 means described belcv* 

Sensor devices witb analog o utput meeting the standard 4-20 tea output 
or oaVoff sensor devices are installed conventionally throuc^wut the oil 
or gas posoduction according to operating and safety regairements. Bje 
cu^ut of si£h devices is connected to a local p rogramma ble logic unit 
25 ("mP) such as toe Novar Ocwtrols caatrporation Executive Erocessor or 
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Oantraller^ lb& HD Is erydrTPfl with a nanter of ijipit p oe ts ^diicfa can 
iixterfiiae tbe output o£ tte sensor devices. As Gbown in Fig. 1 each 
senscET devices axe connected to a oaExesponding ii^xit poort of the HIT. 
Given tbB pfaysical ixput bus lindtation Whlrh esdst in the IZU, if 
5 additional sensor devices need to be monitaced, the systeni is es^sanded ly 
connecting, via a b L andard BS485 oonnBCtor, the IZD to one or nnce remote 
logic units (*^BnF) such as the Novar Dnput/OiTtput ttodules* Obe 
possibility of adding REZXs aUows to incxease the nunter of nmltoced 
poiixts and the xndber of control devices to Imndle even the most ocnplex 
10 installations* 

lha IZZJ is ftpirppdr ancng others^ with inbeEcnal dock, lOf Tt*pmr^*Kg 
for its mmqpinpiit and BSM mpnnries for the acceptance of rY1cwrH^^^l^^pp^^ 
instructions ( s ett ing of HfiM logic states) ^diicfa can be, ii^xrtted, via an 
internal t^ lPiti c ne ncdule or a data liidc, fcan a c ontr ol GCDputer 
15 typically located at the bonie office. The control oonputer, fay^ as the 
Bigineering S igpart System of llDvar Ctarpocation, is a r^'^'^ w T ^T^mpitfy or 
mini r ai ' i n ^ Tter cmtBlninj pccpcietary 'ih^m^ egtiifuent and software 
capable of loading the t^**'**" ^"^^1 parameters required by the 
installation into the BAM memories of the IZU. Ih larger installations 
20 rpqiilTdng mus, the instruction for the BAM memories of the BDD^ is 

transferred team the control cxirpiTter to the Un BAMs luhich then favtiw^fi^j^ 
the instractiaris to the REOs BAM5 via the BS485 bis. mi^ csnHsus 
ocBnunicate back and forth with the nu but not directly with the ccntrol 

rJUHHTtfflS. 

25 
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Obe IZD 20x1 tbB HTIXs can tixns be prDgcannod to perfnnn tbe fioUowing 

1. ) Dafaa loaaincy . The UZJ and BEZ]^ read tlie outpizt of tiie se nsor 
devices^ store it and can transmit tise data, via tbe ^■^■■ iii ii n rt'iff^ i ftn link to 

5 tiie era it I oT ocnpoter* IbB data is also available en site * i i m «!i j ] i a 
cuntro l panel and dispLagr installed on tt^ IZD. 

2. ) F^ll'*' T?°'*"'THnn Botii tte IZU and tbe REZJis can be progransDsd 
to detect a fioitt mnrMHm vbidi pxifityt vftsen tbe cutpat of a sensor 
device £b11s ontsidp a preprograniDBd allriMnhle range. Kben a faulty or 

10 non conplying miiH-Hm is detected, tbe isiLt Arf>ia^»Hp <j tbe ncn ccnplying 
signal, will xe^scnd acootding to tbe pcogramned instruction ty activacting 
one a£ its cmLtmLs raiitinAfctJ to tbe agnafiriat e servo device. 

3. ) OoEcrectLvB Aetinn ^ Obe local and rencte logic imits are 
cnrable of tuo t^pes oC ootpufc: 

15 a. an/c££ a.c voltage. 

b. poise Tifidnlafted a.c voltage. 
Tbe co/o££ a.c voltage can be xxsed to activate a servo, yart i as a 
statEt-o£f pnraTnwtic valve to staizt a££ tbe veil or a cizt of£ sodtch to kill 
an pnjinp if tbe noci ocnpLying ocnditim regoires sadx action. 
20 Obe pulse mxftilated a.c voltage is a fdrx±ion of tbe value of tbe 

sensor ou t put and tbus can be iTtiUzpd in a closed loop circuit to drive a 
servo Tnprbfmi«gn ^dbicb will act en tbe p y rv^*Li until tbe sensor output bas 
returned within tbe allowed op er a ti ng range. 

4. ) Rmortdng Functian. Tbe local logic unit: can be prograznmed 
25 to r<4xjLt to tbe control ccoputer, via tbe ccnsnunicaction link, eitber at 
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pL-eset tise intervals or vpaa oocurrenoe of a non ocoplyiJig oonUticn, tte 
stabxs of system. BoUi tl» on site c j i eifltni- and the maer a t e c of ttae 
cuiiLi.ua crwpTfpr can pbU the IID to detennine ^fstea status. 
Since tte eystem does not depend on the Amctioniality of tlie 
5 coBnuniotticn lixdc to mjm. - fl t » oooe it is progtanined and all d ec is ion s axe 
iHa>q«> on site ky tte IZD or the SDOs, reliability and safety axe greatly 
ispcoved* 

Ibe systan capabili^ to aooepb botlx di ri i tnl (caVaft) or analog ii^uts 
and to be pcograianed fidr botti crv/oCf aaxi analog (pccparticnal) cutjut 
10 signals sokes it possible to essentially xoonitar all i*wspb oC i±B 
Gpexaticn and take all nanneats of cocxective acti on for a total or 
pa rtial rjpm&ifm loanagesnent, as desized tbe c|ma to r> 
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BRIE7 OSSCRZPTZOH OF THE DRAPfZNGS 



Fig. 1. Is a block diagram of an Installation 
Inelndlag all types of Input and output 
' which can be 4neludsd In tho STstem. 

Fig. 2 Zs the representation of an actual 
Installation In the field. 

Fig. 3 le the flow chart of the control logic 
activated by one of the sensors. 



wo 91/01481 



PCrA}S9O/O4O(0 



Fig. 1 19 the block diagram o£ the J 
typical mtm •bwlag tto basic system cpmponents accordli^ 
Sthe 5Vef errsd wbodlment . Control Computar. I Is a 
eommsrcially availablar computar, such 
Sl^ratloa teglnaarlng Support System ^^^Jj?^^;^ J^i^^' 
ha^rare and speclallaed software to control the system. 
?to S^trolcoSiter is connected to a video display 2 and. 
If dSlredt can be connected with a compatible printer 3. 
exponents ^ and 3 can be located anywhere accees to a 
telephone line is available. 

The control computer is connected, via a telephone link 4 to 
thi bSSce ofthe syetem which is installed on the location 
to be monitored and controlled. 

LLO 8, which is a commercially •^Alable logic proeeesor, is 
connected, via an internal modem and link 4, to fJJ*"J 
eoSttter 1. LLC 5 nay also be connected, via "^RS^sa bus 
1^ ow or more RLuJ 7. The addition of RLU units, which 

SoSJrciaTry available programmable logic 
tS Kovar corporation Input/Output modules, fllo»«^ the 
syJti to bs Upended to handle all of the monitoring and 
control functions necessary in the installation. 

Both the LLC and HLO unite are connected, via ia^* f 
with monitoring sensors 9. The eensors are installed on t^ 
^pmen^ to bit monitored. The araber of sensors ^^^J^ ?^, 
bT ejected to each unit Is typically limited to eight, 
slid sensors can either be of the on/off type or 
commercially available 4-20 mA output analog eensors. 

The LLC and RLC units are also connected via output buses 10 
tTa^Jsll These commercially available devices can be 
on/SfrdeA«w or proportional analog devices. The seryos 
a?e aisr^stalled oS the equipment . ^fP'^'^^^S^ ^"i^lZ 
Instructions received from the I^O.Jf,,lS« "he^S^oSS 
shut off or alter controls or settings on .f^^^;^"?! 
eqSpaSit. The LLC may also be coimected, via * f^^V^^I^ 
tra local printer. 13. Once the installation is coTO»leta. 
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for all servo units II as a function of ths output of 
sensors 9. Thus tHe total response and Interaction of 
sensors and servos is established. The logic level 
settlnoa in the control computer are then loaded into the 
Ilxj Svla telephone link 4. The LLU transfers the logic 
levels to the RtOs via data bus 6. The installation is than 
fullv prograamed and operational. The LLU and RLOs need no 
further instructions from control coaputer 1 and will 
;Jrf orn all sonitoring and controls unattended. .^J 
will report system status to control computer 1 on demand or 
at set times r as programmed from the control computer . 

Fio. 2 is the physical installation diagram of an actual 
system and is ropreeentative of a typical nediam slas 
installation. Ths installation consists of one LLU 101 and 
4 BLUs (102,103»104, and 109) in Vlg. 2. 

The installation also includes thirteen sensors. The sensors 
are numbered 106 through 118 in' Fig. 2. In addition the 
installation utilises five servos numbered 119 through 123 
In ?lg. 2. 

PgaCRZPTIQg Qg SgaSORS 

Sensor 106 is a temperature sensor which is Installed at the 
glycol feed into the glycol tower. It is a 4-20 mA output 
device, such as an Omega Inc. K Thermocouple. Sensor 107 is 
a fluid level sensor with ♦-20mA output (Omega LVllOl). 
Sensor 108 is a flow meter used to meter the oil delivered 
out of the stock tank. Sensor 109 is an overflow sensor (4- 
20mA output) capable of detecting when the etock tank is 
full and cannot store additional oil. Sensor 110 is a 
fluid level sensor (4-20 mA) capable of detecting the level 
in the salt water tank of the salt water used for injection 
into the formation. Sensor 111 is a pressure sensor (4-20 
mA),such as Omsga PX714, measuring the pressure of the water 
being injected into the formation. It is installed at -he 
output of the injection pump. Sensor 112 is a 4-20 mA 
sensor installed in the engine lubrication loop to monitor 
engine oil pressure. Sensor 113 is a temperature sensor 
(4-20 mA) , such as TX-72 by Omega Inc., Installed on the 
treater to monitor treater temperature. Sensor 114 is a 4- 
20 mA overflow sensor, such as LV3001 by Omega Inc., 
installed on the treater to sense an overflow condition. 
Sensor 115 is an overheat sensor, such as TX-72 by Omepi, 
installed on the treater to detect an overheat-ng 
condition. Sensor 116 is a pressure sensor (4-20nA) 
installed on the treater. Sensor 117 is installed on the 
f'are scrubber. It is a level eenaar, such as LVllOl by 
oiega, determining ths fluid level in the scrubber tower . 
Sensor 118 is a tsanerature sensor (4-20mA) measuring t..e 



wo 91/01481 



PCrA]590/04PQ3 



tamperature of the flare. 
SHRVOS DESCRIPTIOH 

Servo 119 Is a 3 way mixing valve by NATCO Corp, driven by 
a 1/2 horsepower electric motor which can mix hot and cold 
glycol to achieve the deeired temperature before it is eent 
to the glycol tower* Servo 120 is a cut off ewiteh which 
shorte the magneto of the ealt water pump engine. servo 
121 ie a pneumatic valve installed on the wellhead which 
can turn the oil flow off. Servo 122 is a heater heating 
the treater unit. Servo 123 is a relay which drives the 
lighting facilities at the installation. 



DBSCRIPTIO g mv9^^f^ 

The operating range of the sensors and the reeiponse of the 
servos is loaded into the LLV and the four RLUs from the 
Control Computer. The operation, operating ranges for the 
sensors and serves' responses are as described below. 

The glycol heater traperature sensor 106 is connected to RLU 
102. The allowed operating range is 1B5F plus or minoxs 3F. 
As the temperature falls outside the normal range the 
electric motor of servo 119, activated by RLC 102, adjusts 
the 3-way mixing valve and the mix of hot and cold glycol to 
maintain the desired glycol temperature in the glycol tower. 

Liquid level sensor 107 is connected to RLw 1C3 and reports 
an empty oil temk condition. 

Turbine flow meter 108 measures the oil delivered out of the 
stock tank. OncB delivery takes place 102 monitors the 
delivery and the pre-*loaded program converts the flow into 
barrels. The amount delivered is printed on site and 
relayed to the control coagputer. 

Level overflow sensor 109 is installed on the stock tank and 
is connected to SLU 103. The RLU is programmed to allow a 
maximum oil level of 15ft. flhen the oil level exceeds- the 
allowed maximum, RLU 103 activates the engine cut off switch 
120 and water injection in the field is discontinued. RLU 
104 also activates the well head pneustatic valve 121 und 
shuts in the well. An alarm is printed ati the printer 
connected to the LLU 1 and the LZXJ informs the control 
computer of the condition » 

The operaticn of. the salt water injection system (secondary 
recovery) is monitored and controlled by the salt water 
level sensor 109 azid iiressu3*e sensor 110. The pre-loaded 
program allows the tank level to be in a specified range. 
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If the output of 9exi9or 110 is within the pre^etablisbed 
limits, the injection punp ie operatizxg. If the sensor 
output is outside the defined range RL17 103 will shut off 
the injection engine by activating shut-off servo 120 which 
grounds the engine magneto « Injection pressure 111 Is a 
pressure reading servo with 4-20 mA output. The allowed 
pressure range in pel, is pre-programmed* If operating 
injection pressure is within the allowed range operations 
are normal. If the injection pressure falls outside the 
allowed range, BLXJ 103 again activates shut off servo 120 
and gives an alarm to the operator* 

The treater is monitored by four ssnsors; 113^114,115 and 
116 • Sensors monitor are all 4 to 20 mA sensors and monitor 
temperature, overheat, overflow and pressure. Tlxe allowed 
range for the temperature sensor is 147 to 130 F. At start- 
up RLU 104 will activate servo 122 (heater) and the heater 
will operate until seneor 113 has an output within tha 
allowed range* The heater is then turned off. If an 
overflow or an overheating condition is detected by 114 or 
115 respectively, then the heater is turned off by RLU 104 
and the MO will give a written alarm to the operator. 
Pressure sensor 116 monitors the pressure in the treater 
tank and alerts operator If pressure exceeds the preset 
allowed limit. 

The flare scrubber has a level ssnsor 117* If lieruid is 
detected above the allowed level, the prell is shut in* by the 
activation of well shut off servo 121 connected to RLU 104. 
The operation of the flare temperature sensor described in 
more detail in the description of Pig. 3. 

Fig. 3 is the logic flow chart of the operation of one of 
the ssnsors, specifically tha flare tea^erature sensor 118 
of Fig. 2. The flow chart indicates the interaction between 
the ten^rature sensor, the program logic loaded in the LLH 
and the RLU and the applicable servos consisting of the 
wellhead pneumatic valve (121 in Fig 2) and the site 
lighting system. The flow chart details the system 
operation. at flare start-up vAilch is the more complicated 
procedure. A simplified flow chart apnlies during steady 
state operation. 

At start-up the flare is Ignited (Block 201). The system 
automatically waits for a preprogrammed period of 
approKimately S minutes to allow the flare temperature to 
heat up (Block 202). After such time the RLff 105 to which 
the flare temperature sensor is connected monitors the 
temperature (Block 203). If the temperature is within range 
no further action is taken (Block 205) . If the temperature 
is not in range the flare is pulsed and after one minute 
(Block 204) the tanperature is monitored again by the RLU 
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for temperature Increase (Bloclt 206). If tenperatora is 
:J5"fr*% ^} is checked again for proper range (BJocIc 206) 
*a« It Is within range the sTstem takes no further 

within range the process 
Is repeated. if temperature Is not Increasing the rlo 

SffiJ» *5;****^"^^'-. 121 (wellhead pneumatic 

valve) Is activated and shuts the well m (Block 208). The 
^f^w-J^.", ligJits are turned on If ths emergency occurs at 
night (Block 209) and the Injection ptimp engine le sh^of?; 
Ths RLO. Via the LtO also Informs "^ck 2wl th^ contrSi 
computer (Block 213) via telephone (212), and prints Se 

^^VaVI^.'^^i?^ ^ operator (Block 2U). 

Similar logic flow diagrams would be applicable for the 
other sensors and servos. - m»o 

The preferred embodiment of ths Invention has bsen described 
above, but variations and modifications within the spirit of 
the invention may occur to thoee skilled in the art to which 
the invention pertains . 
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f^SKF IS crAJMn> IS: 

!• An ail/gas f1*^1 ^ sYstan for manitnrinj certain 
ciaractexistics in an oil doaa/coc gas field and fioor contrnnin g certain 
cperating g<jTt ]^ ii M-H iL in tlie fields said systeaoi occpcising: 
5 a <^ *> ^ '^ cpetatirvely ^■*"w»*^r'»iari ±o the suurce of eacb of sedd 
r»mrj*r»<*iHgHf?g ^ Said seosoT iDeasurlng^ ttae ciaracteristic and far 
geneirating an electrical signal oorrespGndiz^ to a value of tbB 

servo means qperativelY ocnnecbed to pqirf imm b r elaty d to tbB* 
10 respective characteristic tear cuiitionin g tba q pe raticn of the eqii i pne a nfc ; 
l^i ** y t ^^i wwaW tf> l o g iff T"*^^^ baving inputs ^c^nri ni iy connected to ^jp to 
a certain ram ^iotr of ft^ M f ^ r ^ *^ ^ £ar receiving toe electrical sigmls of 
toe sensors, g^jr* logic vfrm^ having ootpiits connected to said servo means 
fiar autcmatically rhanjing toa status of said eqii irm p r tb oantrcOled by said . 
15 servo neazs vben tbe iiT [ iTi- g^I'VT ^ri"^! grignaig are outsijde scsne allrwed 
rs*rg» remec^ a ncDrccoplYing mnrHtinn cC said equipooent; and 

control ^^rwp-rt^ laeans reraote fixm tut eXectrcnically aj BUM^ . Ay?d to said 
logic T !P?Tte £c3ar estaiblisbing allxaued rang e s in said logic means and 
far estahLisbing control fngpa1« in said logic means ocanrtrolling toe 
20 ootpot of said logic means to said servo means. 

2. An odl/gas field system of Claim 1 vhfirein said logic means 
ryiTPpngg^ a remcte logic tanit fer receiving electrical signals frcm vp to 
a rw^^rt of sensors and for (dianging toe status of the respective 
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servo mearB ^ijen tte riprtriml signal ftoax ttSB sensocs is cutside an 
5 allowed range, and a local logic unit cperacdLvely ujmA^ ,; l*;i1 to to a 
tumihon of ctI*^ xBBodtB pTOoessors and to said oexxtxol ocnpiter unit, said 
renote 1^^'^ unit and said local logic unit resjxasilng to said electrical 
frSgnaig hy contxcUiz^ ths xespecfcivB servo maans, and said local l o gic 
unit receiving signals £taa said control unit for dfiraging said ranges and 
10 for rm^^^T-^^ tba eecvo means, said local logic unit transmitting 
fy ig m l " £ccBi said oontrd u i init-n' unit to said remote l og ic units. 

3. Fdr tee in an oil field ocnpclsing at least scene of an oil 
well, flow linefs) ruming fccm tbB wall to a treater tank for reanoving 
water ftaa oil, a w j^vt r'**-'* " - tank for holding oil to be separated fixm 
gas, flow line(s) for transferring fluid frcm tbe treater tank to the 
5 separator tank, a flare stack fear igniting the gas, flow llne(s) fron the 
tank to the flare stack, stock tank(s) for staring oil frcaa the 
well, flow lines to stock tarik(s) , punp(s) ficnr injecting liijxid into 
the ground to aid in the esctracHm of oil front the well, EMiip(s) ftnr 
puaping oil to stock tahk(s) ; dete ct i on means; actuactim means 
10 for ** » »t ri i iTiTij the well(s) and the punp(s) ; and servo mrans for cperating 
the actuation mrans; 

a n m:^t^ and control sYstem ocnprising: 

f ^ t ^ ' y r means, including act least seme of tbB fioUcMing: 

well pressure sensor mi^iis foor generating electrical signals 
15 to carrespoaaiing pressure of oil flCTong frcm the well (s) 7 

flow meter sesscr means in at least seme of the flew line(s) 
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£ar g m e patin j electrical frignals oarrespotxiing to 

flew of oil in tibe re spec ti ve lines; 

tX CTtrfr^ pcesaire s eai so r inpans £ar gpnpratinj electrlczJ. 

sigpnals carxespanding to the pressure in said treater 

tarifc(s); 

sepacatQET seitt M r seans fear geaoBacakixsg electrical signals 
oaaBspcso^dxjq to tise amoont of llqriirt in said ggpaT-a4-nfr 
tao3c(s) ; 

flare staclc sensor means for generatincr electrical' signals 
Gocresponaing to tbe tespecacture of tb& flare p tr alnoed in 
said flare stack; 

H^S seosor means far generating electrical signals 
OQcre£pQn±uig to the presence of an a n oa i b of H2S in tba 
gas; 

punp engine pressure sea i sot means for generating g»Ter? HHrg^T 
signals carrespcoEiding to oil pressure(s) in tbe fflrrpup of 
said punp; 

punp gear boot pressure sen so r means for generating 
electrifsal signals r^^mTpe^MaKHnfj oil pressure in tiie 

gear boK(es) of said punp(s) ; 

vihrati on spm cx c ineans for generating ^lec ^rnrai signals 
correspcnding to the vitaracticn of said punp(s) ; and 
tahic level sensor means for generating electrical signals 
oarresponding to tte oil level in said stock tahk(s) ; 
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Ptrogtaniritae logic imifcineaDS e l ^ ocroected to said 
45 serraineansani to the servo Mans for tiiBWBll(8^ 



dangiBg tliB status o£ tiiB «bU(s) an*tiiB pinp(s) to response to said 
re^«ctivB elficttical signals of said se^ ' 

rangs -values; and 

contria cxii|«ter Bfians elec^^ 

50 naaiB^iiieansteiiintting into said oa^ 

tte seMor aeans aid ti» sigMl lawls to tl» servo 

tte electrical sigKds, aid «ais fbr tra^^ 
said servo signal levels to the logic tmit. 

4. ite miitor aid control assten of caala 3 

unit iDeans cooprises: 

at least ens racte logic lanit connected tb * 1^ 

seisor meais and to said servo means; and 
5 at least one local logic iiaans cperativBly ccn^ 

one of said raaote logic units, said local logic unit transferring the 
range vali» and «» signal lewels to tte servo ine^ 
units, and said local logic «ans baving disiOay Bfi^ 
signals fcoa said looal logic IDeans and frm said renote 1^ 

5. Bie contrca and Bcnitor systm of Claim 3 and ftett^ 
induding: 



5 
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a liidc between said ocntzal ocDputer system anl ga^*^ Icagic meats, 
said lihic transaodttincr range ^^alnes and g^y»1 leEvels £ar "^^''^IHnj tbe 
servo means finm said ooctroL CTimTfc e r system to ga-frj l^t pr meais. 

10 6. Obamcnitor and .oonbnl sYStaa of CL^ 

incltriiTig printer means cxiuiectfed to said local logic meais tar printiTrj 
tbe processed CTgnalo traei said seaasars. 

7. A metiiod fbr mcxsi±acing and ccntxc^^ 
field, said devices inrlnrHTrr at least sane of the following: 
«ell(s) fbor the odl; 

tzeacter taEic(s) fior separating' wocter rrtin tiie oil; 
5 se p ara tor tanlc(s) for tinlciing the oil and gas or other l igt^ir^ g to 

be flp pri cated traai the oil; 

flare stac3c(s) fear receiving and igniting waste gas; 
polsnfi gas <1H h :t Ion means; 

stock tanlc(s) fdr holding oil drillpd frcm the groond; 
10 P3ap(s) for injecting fTnid into the ground to aid in the recovery 

of Gdl; 

pmps for transferring oil in tiie devices; 

fLw lines aaaiiec:Led to tbB various devices for an oil p rrv ^ r^ir »n 
system; and 

15 sensor means onrmected to the respective devices fdr ssising and 

generating elpctrica l signal oonxespcnding to r»> qr a r^cn^* tst-j of the 
re^)ective dendces, tbB characteristics being indicatLve of a potentially 
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f tof y j^nB TP si±uactdcn if ttse^ acre outsijcte oertzdn range values; 
20 sexvD means fear oontzoUiz^ tlse qperaticn of tbB respective 

at least cm logic means co nnecta d to said sensor meais tar 
reoexvajog tbe respective electrical signals frca.the sensor mmns and for 
rr*nrm^r^ tba setvo means to qperate the deRdoes; and 
25 ooaotrdl niiuil hi means qpecatively ocsmected to tbe logic means lay 

lixft: mears foor f if* ►trig soCtuare pDogran(s) into said lo g ic m^ais, S2dd 
control ccspxteor means being remote firm tXie l ogic means, said ^y!^^ ^ a : ^ 

plftrrl Tyy a grrff^^^rr** pttKjiflm into said control crnpifpr system foar 
30 indicacting ranjpg fbor tbe respective electrical signals from tbe sensor 
means, and for actuating said servo means «ben the resp ec tive electrical 
signals are outside tbeir range values; 

link meais for tzaianitting tbe software progra m fccm -Qie con tro l , 
ccnpiTtpr means into tbe logic means; and 
35 display means co n n e ct e d with said logic means for reading RignnJfi 

to said logic means» 

8* K system for monitoring and coantroUing devices in an oil 
m3/ar gas field, devices indoding equdpoaent for drilling, processing 
and staring oil and/cac gas, tbe system including; 

qperat i vely cxii i iitfcte d to tbe deevioes far generating 
5 eler*Ti<^T giijnaig oocrespanding to cbaracteristics of tbe devices; 
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the sgre?ff r meats, said logic unit means having infnmal dodc means, ECH 
^""i'^^ fair tfae mrtiH U jM ii Hm. of tlie logic xxaLt. means and vmrrif^ fiar 
tbB aooeptaxne of cpe rati tHBl states, and outpots; 
10 servo means taaving cp e K ativ elY ccauiectBl to tiie ontp'rtT; a£ said 

I rrp rr ttnib measis, and r^Ttj^r*^ crtinprtpd to said devices £ar oontrcUing 
the cua'af im af toe devices; 

ceaanmicatdaEk link means qpexatlvely i.tw u i hJ h1 to said logic unit 
means; and 

15 oontroL iMnmlH i means cfetactively ii iihih J hI ty said oannimicatian liiilc 
"to said If^gi^ tmi^b means, said uuitTriT ocnjuber mRans having 
softsfixce fbr zeoeiving toe qnCTatic pal pazamsters of toe IQIH mannripf; and 
cpecatdcnal levels fiar toe s e r v o means and fiotr transferring toe 

softGdore via f=s^ir> linic means to pa^if^ login unit means, means far receiving 

20 the fsmc:rnr elec±rical signals, and diEplay means fbr generating 
intelligible signals £ccm said received seaosor elecfrricBl signals; 

ca jrj i fyfir rmi*i means having defiaoUt means for receiving electrical 
sHgnaig fccm said sensor means and foor sfrriing oat operating instructions 
gggnaig to g^^*^ setvo means to co nre c t or shut doun toe dcRdces aooording 

25 to toe values of said se nsor electrical signals. 

9. The s y s Lu ii jh-v^ mijnrj to Claim 8 and furtoer induding data 
V^j'ji^yj meats '^rinncirtorl to said logic unit means for receiving aixi staring 
the electrical signals and fbr tr a nsm i tting said sensor electrical 

fsignals to said crTtitrnl oaqauter means. 
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10. Tba system aaoarding to Claim 8 vhefcein said logic unit means 
f^T T i^iOT^ j iy^ltAg xGpcrting wbstg tar measuring en a xecandng laasis tbe 
states of said sensor means and tar seportix^ en a recurring basis said 
status tso !>' t (.M ir^mfrttt means* 

!!• Iba fiystem «Tm ^^ ^^ to Claim 10 ^fliegein said logic unit 
meaxs 1r^i^->rfa>g j^^ ii yi i|fiw « M^ saooote logic unit; means cpeEokLvely a am « te d 
to ea^f^ soscr mBons tar reoeivij^ tbe sensor electrical signals and tar 
eaaSijas out cperating instrocticn signals to tbe servo means, and 
5 p p'^ j * j» w na Kitf^ i/v^ l logic mBons cperafcLvBly um ai ec t e d to said remote logic 
unit means fear t rfrr «="^^^^ ^ cperatiosal parameters to said remote logic 
units and fear generatijig cperating signals to said servo means. 
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